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. , $v(t)$ , $N(t)$
, $F(t)$ , $H(\cdot)$ Heaviside , $h,$ $\sim$ ,
.
$F(t)=F$ , $\int_{0}^{T}N(t)dt=FT$ ,
$[0, T]$ , , $\int_{0}^{T}v(t)dt$
$N(t)$ , [2] ,




, , , [2]
, . , [2]
,
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3 , 2 .









21.. $t$ $v(t)$ .
,
.. $t$ , $v(t)$ $F(t)$




, $F(t),$ $N(t)$ , Newton 2
$ma$$(t)=f(t)$ , (2)
. , $a(t)=v$‘ $(t),$ $f(t)$ t} . ,








, $T>0$ , $[0,T]$




. , $F(t)\equiv F>0$ .




. , $0\leq N(t)\in L^{1}[0, T],$ $v(t)\in C[0, T]$ .
(iv) $v(t)$ , ,
. , $h$ , $v(t)>h$
, $-A_{h}(v(t)-h)H(v(t)-h)$ . , $A_{h}>0$
, $H(x)$ Heaviside
$H(x)=\{\begin{array}{l}1 (x\geq 0)0 (x<0).\end{array}$ (4)
. ,
. $h_{\infty}$ , $v(t)$ $-\infty<v(t)<h_{\infty}$
.
(V) (iv) , ,
, (( )). ,
$l$ , $v(t)<l$ , $-A_{l}(l-v(t))H(l-v(t))$




[2] , , $F(t)$ , $N(t)$
, $v(t)$
.
21. (3), (5) ,
$\int_{0}^{T}v(t)dt$ (6)
. , $N(t)$ .
, . ,








Figure 1: $[a, b]$ $v(t)$
3.1 $v(0)=h$
, 21 $v(O)=h$ . , $v(t)\equiv h$
. , $\int_{0}^{T}v(t)dt=hT$ . , $v(t)<h,$ $a<t<b,$ $v(a)=v(b)=h$
$0<a<b<T$ , $[a, b]$ $\int_{a}^{b}N(t)dt=F(b-a)$
, $v(t)=h,$ $a<t<b$ , (6)
$N(t)$ , $v(t)<h,$ $a<t<b,$ $v(a)=v(b)=h$ $[a, b]$ (Figurel ).
, $t=0$ $v(t)\geq h$ , $v(t)>h$
$0<t<T$ , $T$ $N(t)$ ,




$\{\begin{array}{l}maxzmize \int_{0}^{T_{0}}v(t)dt,subject to \int_{0}^{T_{0}}N(t)dt=FT_{1}, v(t)\leq h\end{array}$ (8)
$\max\int_{0}^{T_{0}}v(t)dt=hT_{0}-\frac{F(T_{0}-T_{1})^{2}}{2}$ (9)
.
. $l\leq v(t)\leq h$
$\frac{dv(t)}{dt}=N(t)-F$
, $0\leq N(t)$ ,
































, $X$ $v(t)$ , , .
$N(t)$ . .
31. 3.1 (12) , , $l<v(T)(<l)$
. .
32 $l<v(O)<h$
, 2.1 $l<v(O):=v_{0}<h$ .
32. $l<v(O):=v_{0}<h$

















suprimize $\varphi_{-}(X)$ $:=X- \frac{((h-v_{0})+A_{h}X)^{2}}{2F}$ (28)
. ,
$2F \varphi_{-}(X)=-(A_{h}X-(\frac{F}{A_{h}}-(h-v_{0})))^{2}+\frac{F^{2}}{A_{h}^{2}}-\frac{2F(h-v_{0})}{A_{h}}$ . (29)
, .
53
(i) $\frac{F}{A_{h}}\geq h-v_{0}$ ,
$\max\varphi_{-}(X)=\varphi_{-}(\frac{F}{A_{h}^{2}}-\frac{h-v_{0}}{A_{h}})=\frac{F}{2A_{h}^{2}}-\frac{h-v_{0}}{A_{h}}(\geq 0)$ . (30)
, $x=_{\overline{A}_{h}^{T}}^{F\underline{h}-v}-\mu_{h}$ , .




$\overline{T}_{-}=T-\frac{h-v_{0}}{F}$ , $v(T)=v_{0}$ . (33)
(23) 31 , . (i), (ii)
$N(t)$ . (ii) $N(t)$
.
33 $h<v(O)<l$
, 21 $v(O):=v0>h$ . $v_{0}=h$
.
33. $h<v(O):=v_{0}\leq h_{\infty}$




(34) , $N(t)$ , 31
.
4
, , , ,
, .
.
41.. 3.1-3.3 $v_{0}$ . ,
.. $v_{0}<h$ $v(t)=h$ ,













, , , ,
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, . ,









, , , .
.













10 (1996) pp. 13-23.
[2] : ( 1 )
, , 5(2001) pp. ll2-119.
For any correspondence, please contact
Takashi TAKIGUCHI
Department of Mathematics,
National Defense Academy of Japan,
1-10-20, Hashirimizu, Yokosuka,
Kanagawa, 239-8686, $J$APAN
e.mail: takashi@nda.ac.jp
56
